The effect of platelet-derived growth factor on cell division and glycosaminoglycan synthesis by human skin and scar fibroblasts.
The effect of platelet-derived growth factor (PDGF) on cell division and glycosaminoglycan (GAG) synthesis by fibroblasts isolated from skin and scar was measured. We found that PDGF stimulates cell division more efficiently in normal skin fibroblasts than in scar fibroblasts and decreases GAG synthesis in skin and scar fibroblasts. Using a 4-h pulse label with [3H]thymidine ([3H]Thd) following a 20-h incubation of confluent monolayer cultures with 0-5 units PDGF/ml Dulbecco's modified Eagle's medium, we found a concentration-dependent increase in [3H]Thd incorporation. After incubation of fibroblasts with [3H]glucosamine and 35SO4 in the presence or absence of PDGF, labeled constituents were isolated from the extracellular, pericellular, and cellular fractions by pronase digestion and column chromatography on Sepharose CL4B or DEAE-cellulose and analyzed by cellulose acetate electrophoresis. The presence of PDGF decreased the total amount of 35S incorporated into macromolecules by skin and scar fibroblasts and resulted in an altered distribution of labeled GAGs. Dermal fibroblasts exposed to PDGF for 24 h incorporated a greater percentage of radiolabeled 35S into dermatan sulfate prime (DS') and less into dermatan sulfate (DS) in the extracellular fractions and a greater percentage of 35S into heparan sulfate (HS) in the pericellular fractions than did parallel cultures grown in the absence of PDGF. It is thought than PDGF may have an effect on scar formation by increasing the fibroblast population in the wound tissue and by affecting the total amount and types of matrix components synthesized.